Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 

(1 1 publication number : 2000-232655 
(43)Date of publication of application : 22.08.2000 



(51)[nt.Ci. 



(21 Application number: 11-033739 
(22)Date of filing: 12.02.1999 



H04N 9/07 
H04N 9/64 



(71 Applicant : FUJI PHOTO FILM CO LTD 
(72)Inventor : ITO WATARU 



(54) METHOD AND DEVICE FOR IMAGE PROCESSING AND RECORDING MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To apply color conversion 
processing to an image signal obtained from an image pickup 
device such as a single CCD camera without causing a 
noise or an artifact. 

SOLUTION: A low frequency color information generating 
means 2 generates a color signal CO denoting low frequency 
color information from an image signal SO obtained by a 
single CCD image pickup device 1 and a high frequency 
luminance information generating means 3 generates a 
luminance signal YH denoting high frequency luminance 
information. A color conversion means 4 applies color 
conversion processing to the color signal CO to obtain a 
converted color signal C1 and a signal processing means 5 
generates a processed signal S1 on the basis of the signal 
C1 and the luminance signal YH. 
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1 

MUX 1 3 Hftft$i-Jfc««**f4«R«SI©3Mi 

IWE«*fl*£*cft»T«»»©fi1ll«**TfiflWfc 

BEL. 

*5-«**£j*Tsci**»£T*««flaas5. 

[11*92] ttEfflfcfeff^Kfca^TMEWflEfll 

<»tifeBrrftii:*i*«trsii*wiE«oH»ffla 

«**?**-H±CEBbfc»«7 { A'fXC*^T# 

ggtC^T, 20 
ME««flr^C*^^TftHiftrofiflMB**-rfiflH»«r 
4J&T *ttHttfcfll«£l**R <!:> 
f»Efi«*lC»LTfcS*ffla*16bTfflftfeffl**£ 

WE««flH»»c*tJ^TiiSH*©IME1lMB*«-ri»«fll 

* * star « mm&mm® n&a* m t . 

WE«*«*£±tfME*«fiflWlC*-^Tffla** 

*5-OTt4j«-r6fln»ffla*at*fli*fcct*w 
ft^i-sBfeffiaga. 

[tt*«4] l»E*B»*«f«£fiJE^«tt. WE* 30 

^ z t i#mt**m#m 3 EftonftfflaBB. 
[§ii*a5] A&&#%(6a«*-r£BftaB©3ftt 

enfc* UTB«ffla**TB«Maa 

*Ufc3>KA-*Rtt0*J1IB&E*m#IC;6HT. 
IWE7n4f?Att. WE«««^C*^^T«Htt«Dft 

ami * «t e<f*t & *fi£-r % * 1© t . 

WEfiflWC»LTft«*fflaftttLTBBfiflr**S- 40 

a-r-s^at. 

WE»flEfli^*«ki;iwE«afe«^c»^i!»T»a»* 

3>ta-^0 ITOttEftttttt. 
[»*«6] ME»«fflW*£l*T4¥»:tt. iWE£ 

£ ft® ft £tt$8 5 E«©3 > h'a-^Hl! 0 
sng&EftK*. 50 



2 

HlflOIMBIfclftfJ] 

[0 0 0 1 ] 

H t> *S> « ¥£ C C D$©i§f£x A-T 7. (Cfc HTf» 6 tlfc 

■•»a*arrBHMtta*ffi*J:^«aJtwcHiwaa 

*as*a>i;a-^ic*fTaii-*fc*©^ny5A*E 

• Lfcn^ea-^fWlDBKIBttEaHifrkiHr**)© 

[0 0 0 2] 

[fi£*©tt«] ****7'f JUA^'J A*— !tJl/7-f 
KEBSftfcHBSX+^^H^iOR******. 

©Jt«{g5t;:g8ILTt>s. I(OJ;5M«t/Kxi; 
fflt>&n*3!fi«B»**©£3fc**tttt. -BftJCC I E 
C*i^T«»&nfc««P«B#©#3W*tt. -f&fc>*>A 

H©s©#^tt£teH&uT^fc^fca. sifA'f 

T«. IE«iftfi»Sft*fc* £<t K C©fc 

». «««*»£*J«r*RGB©*ftflrek:»l/t. T 
E©iS (1) liiKTiifc^HJ^XiWItCiBIBB* 

is i; Tfi«« $ nfeft^ffl ic # > vsiiE * ssr «t 5 \z l 
fca«jaa*a*«ii*anT^* (#W¥6-3 1 1 5 

2 3*1) . eogg(CJ;n«. ««rA'f XIC*JI/»Tt# 
[0 0 0 3] 

[ft 1] 



/R'\ 




f a 


b 


c \ 






G' 




d 


e 


f 




G 


l B 'j 






h 


1 ) 




^ / 



[0 0 0 4] fcfc. ±ES (1) K&^T, 

c d. f, g\$mmT$z>teZ'\^^tztb, 

fi£fT3fc«)tCtt, =aR + bG, G' = G, B' 
= hG+iB"Cftffln:t*<*^ Sfc, $&a, i 

BSlctt, 7c^Ri5J:^B^fi^fiiJ:0 ! b/h$<^6^^ 
[0 0 0 5] CCD9©a»f^7tLTH 
tcEM U T$ £ ftT ^ * fc <0 <E> *1T ^ £ 

G, B©ft5 L ^>*;K7)3ttia«ll!l : F€:^S(cEttLfc 



( 3 ) 
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MfcCCDOWtS, S^UfcR, G, B^*>*JK0 3 
L^L&#b> ^(0±-5&*SCCDIC43^Tttfi- 

Ct**T?#>il^ #JAtfR, G, B&?*>*;KWfcfl 
1* >*;KO*«SE** : F*tt±* : P*© 1 / 3 LjMcH 10 
1/3^^TIS^ R. G, B&^> 

T»fl:T-6 fc#p»«**iwt:-r a t ^ o nmffis> 

[0 0 0 6 ] AIH<O««*ttttfi«fc0fc»flEK 20 

r 1 ' = (Ri-aGl) / (1 - a) 
B2' = (B2-/3G2) / (1-/3) 

[0 0 0 8 ] L**L&#6. ±E»M¥1 0 -2 0 0 9 
0 6^»JCE«ESnfc*ffifC*5^Tt±, B5J3S<0»K(I 30 

R, G, Bfl!)«#«*^*3er«»Ct^J;t)^J*bT^ 

ass ^»afi6»*v *r xt LT**n£*-?-ft# 

*fc, ±£5t (1) KS-TJ^K^HJ 
»a, i ttl <fc9t>A#HI<!:fc£fc». *5-B«fI 

sna^y-r x*»*«3MiisnTU*5*-tti*«»*. 

[0 0 0 9 ] £fc, £j£2<Ott£«, SftSftBtC*^ 
(Dt&^Tl/SS. 50 



4 

ffi*S*XT^5 (1*H¥ 1 0 - 2 0 0 9 0 H9- 
6 5 0 7 5*t«) o CKO^ffitCintf, AIBKD«1t«rtt 

[0 0 0 7] 

ccDic*^T»&nfc««e#^'5iiaEft^tftfli# 

#5, L^L&^'b* CCD(Ci3^T#6*lfcfl#f4, 

APa^io!)»Jti*tti:tt-aL)a:^fc», jE«afe^s 

tt^^^^ci6lCtj:±fB#BB 5 P6 - 3 1 1 5 2 3^(ClB« 

3. £<D*£, 1B»»¥ 1 0 - 2 0 0 9-0 6WI:E 

«$nfc^S(Cct:0, *fiCCD!C*^Tl»e>*lfc»« 

^2) . :nn me^-r^oiz^tm^M^Mm 



(2) 

[ooio] *5swtt±iE*«ic«*asftfcba)r» 

[0011] 

aft, jitt*»*is**W'rs»ftiia<o*««** : f 

ft#*£fiKU ttEft«#tC**l/TfiSCttffla*ttUT 

u fljEaflws^^^^TSffljfi© 
WESftfi(i#»-*^^Tfflaaf** 

[0 0 12] CCT% r^^)^7t^S^W1"^S»ffl 

ttt, ±aiLfc»fiCCDO«t^&««3R : fWwtS:^ 
?t><2T&6 e fcfc. ftttttattSR^KL R (*) . G 
(US) , B (H) (Dfrtib-f, C (y7» . M (Vtf 
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>*) , Y Win-) , S&fcfiCMYKG (ft) £ 

m kit c m y g {zftyt^mzG-r % b<DT$> o t t> ± 
[0013] St, rfiHftofiflUBSs-rfefi^j 

14, ±E#M 5 F 10-200906 #*(cE«*nfcct 

[0 0 14] 3 rfcgjfcaigj itt±B»H¥6 
- 3 1 1 5 2 3#(clE«snfc-7hiJ^^«JS«JcJ:S 

[0015] ztz, mmmomm^m^tmmm 

t \t, ±8B»H¥ 10-200906 #^lcE«£ 

«ai?«{c*jssnsfc*, wa^«)««stt^3t« 20 

[0 0 16] 7S*5, *»M(CJ:Sii«ffla*ffi(C*5V^T 
[0 0 17] *%W;:<fc5Bttffia£Btt. ftfc**Hfc 

Httftflia^fiE^at. ttEflff#K#l/Tf^i^a 30 

T-6j»Ha»a«f«*fiE*at, MEWflMs^fcjitfm 
ES*ftfflt#»c«^iT«a*** y-mm±tiLtz 

[0 0 18] fc*, #5EWK:±*B«fflaSW;:43^ 

x, ffiEan%fffti*ffi£dc^att. WESftfiftw;: 
[00 1 9] *»w{Cct*Hftffla*ffife3>t: 40 

[0 0 2 0] 



6 

«t 0 y < xsbht* c t& < asaflF** 7-m#£t# 

ft, ±E#£2tf) c k?i::7-3 1 7 7£ hji«5E4T**3*- 
[0 0 2 1 ] 

IB«fflaS«©«J5l&&S-r«lli8^n»;i7B|-c*S. HI 
fcSTi5K**W<o*IS»ffitw«t*B»fiaSlltt, 

fcS^«tC#LTB»«iaS:Jfi"r.'b«)"C*D, 
«C<t0*Jfian5B«ffl^S 0^6ftfflR©ft*aS:S 

*(g# so^b femfcoin&m® s a-r w k y h * 

«Las*UT«iftfefi#c 1 s#sfi«»fia^a4 

ls^-rsffi^ffla^astsrtt^s. 

[0 0 2 2] *»W(C<tSB««LaSBtt. ry 
^;P*^5^7<Jl/AA^B«S:R*ffiS»«SB(wM: 

TSSnfeBftm^SrSiTS^-^^yj >**<DS 

[0 0 2 3] 02 tti&fi C C D 1 ©Jta^SisR^coSB^J 
^^tat$)^, H2 (a) t4R, G, B 

#-r<&R. g. B?*>*)v<Dytn&&mi L $:#mz& 

?»]Lfc"fc©TftfP, 02 (b) tt»KK:KB£:4A*G 

B^-v>*;u*^S{cia?Jbfct)<z>T*s, £fc, H2 

(c) 14 C, M, YJC»*«aS*T«>C, M, Y^ 

>*)i0ftm%m?z&Kiz$iwi,fzb<DT*&K>. m 

2 (d) 14C, M, Y^V^KcSSKlG^* 

RGB<hCMY<ktt#lHfi<7)fea*^K*tlT^ 
i^BflRfflaSBtt^fnoEM^mifiCCD 1 

bti^iii^s o(c^bTii»a^ss"r : b<DT*o 

TfcJ:^^^ **J6Jgffitc43^^TH, HI 2 (a) ECtkT 
JtmSlftSS^ ©E5"JS:#T**fiC CD 1 (C*^T»6» 

[0 0 2 4] <£H«fi1««tfilc*a 2 K*^TteETF<B 



( 5 ) 
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2> 0 0 2 (a) (cSTJttftSlftJR^EWtCis^T, R 

XfcisttaRte***. *<Oifi»H*ffiB«c45*tSRfll# 
(0«ICS^T#ffiC C D 1 <Dl8*fi*<fctf*#flt;:» 

y7tf>*fa*». #«aE*afflbfccubicxy7<> 

[0 0 2 Cubic X^7-f >»B«»*i«t^ 



*)-x w , x k _,, x k , x ktI . x^-tcwisb 

(S k _ 2 . S H , s k . s k+l s k+2 •••) * 
WtSfeOt^o Cubic XT^OfiPsli&gte* t'Jy 
^-;K7)^>7 f, J>^ (H*) x k -x k+] BatCRtfS 

£ST3#:c7)Cubic X 
*5t (3) tC4Dtt^>ffiP^T-^Y k ., , 



ntusBAXp aura?-* y 

7^0 



10 



Yk 

k-l • 



k+l 



c k+ , TEtc-ttnens-rat 



-k+l 



'k+2 



[0 0 2 6] 



Y' =c k _, Y k _, + c k Y 



k + c k+l Y k+1 + c 



k+2 Y k+2 



(3) 



c k _, = (- t3 + 2 t2 - t) /2 
Ck = (3 t 3 _ 5 t 2 +2) /2 

c k+i = (~ 3 t3 +4 t2 + t} /2 

C k +2 = < t3 - t2) /2 



Mil, t (O^t^l) ttte^BaPHSrl iB*X 
k *«lp<i:bt<S:#<0*BBjfiX p <0H3RX k+l ^ft^O 20 £*fPiflx-? Y k _ 



k-l 



k+l 



x k -x ktl HJc«W5n&*liBj«Xp offiPpix-^ 



»«T*ttlH«»b k - 



k-l 



Y k+2 ic-tn-pn 



>k+i 



3 k+2 



[0 0 2 7] 

k+l + b k+2 Y k+2 (4) 
= (- t3 +3 t2 -3 t + 1) /6 



Y ' =b k _, Y k _, +b k Y k +b WI Y 



b k-i 

b k = ( 3 1 3 - 6 1 2 +4) /6 

b k+l = (-3 1 3 + 3 1 2 +3-t + 1) /6 

b k+2= t3 / 6 

«iu t (ost^n attfBBsitb. n^x 

k *S*tLtt*0)*BjSX p 0B*X k+I 30 

^P^^^iO^il^ffl^ffib^^iimffi^xtc^ 

»c«k03R«>snfc«-il*ffiBici3WSRe^, Gfi^& 
£tfB{t*t£&fl^C 0 tltaiAno CCOckolcffi 
Pa«*£fT"5;i<S:l;:J;D. ftH*ffiBlC*3ttSR, G, 
B<7)H^fi&:*A*;:fc*<T#£**, ItPalSiWCctO* 

c o ttfiHK<ofe««ssr fc^t^s. 

[0 0 2 8] £fc, MCCD ia>Ji«E-tt£*^Tift 

2 icis^TJiliPBiaSSff-D fcftic n-^x 7 ^ 
;p^«Cj;-6¥»ftjBaS:»bT, Xy ^«#K*5tt*ffl 

43, ^con-/1X7>c^<hL/tt±, J£KCCD1<D± 50 



/3 f s&±<0»SttJ«#S*y hT^^^Tfe^Cch 

[0 0 2 9] £<D,k3t;:UT3ft**>nfc&3fc*E 
jftSi-T^H (^Ta^fiE<h-r^) lc is 
TfBCOS (5) KcfcDYCClWSftSSPfllCSftU ft 
HCr, Cb*fe<a#C0iUT*»Tfc«t^^. £ d 
T\ RGB<hYCCtttfiJiSe©fiS*^IIStlTV^ 

[0 0 3 0] 
[*2] 



/ Y \ 








Cr 




G 


(5) 











|A|. 



0.299 0.587 0.114 \ 
0.701 -0.587 -0.114 
-0.299 -0.587 0.886 



[0031] »HK»sflifii4**a3tc*^Ttt, m 

K\mmw- 10-20090 smztmztittmzi: 
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&tfZ>R t G, B<0ft*tffii5<fctf, ftI*ffiliS»TO 

*Tf*<l#£ft£, feMCr, Cbte, <£J5& 

fi««4J«*a 2 Kfc^Tfiffl^C 0 £YC CjSSfeM 

. «4fit*a 3 tc43lvT±ES (5) IC^OfeMMCr, 
[0 0 3 2] *#«JCttTEO«*»Cj:0WflE«#YH 
YHO = arRo + brCr + crCb 



10 

^mm^ntzmmmx^mmm yh o 

Rffi-5t<Ofi*Hi£R0£. £<0Rffi##»5ftfciBSRti[ 
B^tt^T £fi^IC r, Cb<t£i£a!^&, *©H* 
<iEtc4ott^©SMYH0, *OHSIfi[B(ri5WSGffl 
^*<ktfB(8^£*»gRiU RGB^YCCiOS 
&£*T£ (5) £#ttW:, C<Z)H3!lffi[BfCi5WSWS 
«YHOttTE0>5t (6) tC«tO*»«»Ct*«"T?#S. 

10 -SWKttYHOfeTE^a (7) (8) iCJ:0* 

»5:tOT*2>. fcfc* S (6) *^ (8) (Cfc^T 
nij&iC (5)-4)-7h'J*7A© i ffj 9JS*T**. 

[0 0 3 3] 

[»3] 



/ n13(n21n32 
iiLar = n11+ * 



- n22h3 1)+ nl 2 (n23n31- n21 n33) \ 
n22n33-n23n32 J 



br = 



cr : 



n12n33-n13r>32 
n22n33-n23n32 
n13n22-n12n23 



n22n33-n23n32 
YHO - agGo + bgCr + c gCb 

f < rt n13(n22n3V 
fiLag- n12 + * 



(- 



(6) 



n21 n32)+ nl 1 (n23n32- n22n33) 



bg 



n11n33-n13n31 
n21n33-n23n3l 
n13n21-n11n23 



° g n21.n33-n23n3l 
YHO - abBo + bbCr + cbCb 

n12(n23n31- 



{QLab = ^ 



n13 + - 



n21n33-n23n31 



n21n33)+n1l(n 22n33- n23n3_2) 
n21n32-n22n31 



bb=- 



cb = 



n11n32-n12n31 
n21n32-n22n31 
n12n21-n11n22 
n21n32-n22n31 



(8) 



[0 0 3 4] *LXZ.O£5lZbX&fe2tl1t&W%tiL 
■<BWSMYH 0 *»H«WflEfll«**TWflEfi^YH 

tLTihtl-?Z>o 40 
[0 0 3 5 ] fc*5, ±ES (6) *>6 (8) (C J: Q#tf> 

e>nfc»MYHo'*^i (5) {c*iiT*«>6nfc» 

StfY bT*# Snfc«^£W«ffi^ Y H t UT* 

.ATfeilri. £:t, ±£5* (6) fr& (8) tc£9* 
»&nfc»atlYH 0 t4±H*ffiBIC*3^T3R*'S»nT 

*t><zn?&?K a (5) ic«fco**e»nfc»afiYt4ffi 

0^6 1/3 f s STO^WSrW-rSfcOtJtto 
T^£, Lfc*bT, «SffiYH0*^«SfiY£MS 50 



■T-5CtJCJ:ID#6nfc»a«#YHttl/3 f 
f s $T<0#«**Tfc<O<!:&a. 
[0 0 3 6] £fc, «Sft^YH<B£flt£IRLT* 

HgLTfeJ:^. -$Ut>S>* RGB&fe<i^c7){i^tl^b 
CD^ft^ hjl/SrStffiU, ZCDjjfi)^? b^&lf^M 
(Ii3UTiSfflUT^Sfi:K(C"3i/^TttRGB©^ft^H 

St^-T^ L^^T, CCOpI^^ 

Ttt±ES (6) *>S (8) tc£9B&fiIYH0£# 

ES (5) «I±!9**6n«»W*«YS:afflU- JiSffl 
YHO, YJC«tOWa«^YHt«dcLTt>ctK -tl 
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[0 0 3 7] £blC, fefi^C0lC»^T±Ea 
(5) tciOWK«t*»Sttt>tcW*«[Ywa»« 

£#a6. £0»$MI**i«^ffiB<D*±E5$ (6) 
(8) ICcfcOWKffiYHOS:**, *<0ffi0ffiBlCO^ 

tb±E5C (5) £±9#»sft*»*«Y£Sfflu 

[0 0 3 8 ] fi««¥ft4JC*^T»±, {£^i£fifim£ 

s (i) ic^r-ehu^x«»A*iganT««ifefi^c 
i**f#sn*. ccdtmj ificcDii: 

tfeOT*5o fc*5, S (1) iC&tt&T h 'J^XCD^ 

[0039] fi-^ffia^asicis^Ttt, ^^eft^-c 

1 i*««^YHfc£#«LTffl8»*ffl*IS 1 

t, oA^e f s©fflftto»aEffl^YH***fte>nr^§ 

*«fifflr#C l**&±E5t (5) tC£9®S 
itY&**S<!:<hfelC\ £<E»SffiY^£&5J9JSif^l 
YL*WaS^YHA^«*LTS»»ft«^AYS:3R 
*. SS(CC©S»»««#AYS:«Slfi«^C 1 ICIHJ 

[0 0 4 0] £fc, f f s 

e^YH*»tapjirntf<t^. «ettci 

*a (5) ic±DYcc«afisspflf;:««u c<d^ 

»H±0f»6nfc»*ttYS:IWa(l#YH4«|j*-r*» 

«iiyho£B«u BiftanfcYccwaEfeafi^ 

b£ (5) <Difi«»C«tORGBOfi«^**». £0 

o afiY c c wafeam^t lt#» & n-a>**& 
ws«#YHs«jstr*»aEttYH 034^a: (5) oas 

[0 0 4 1] *^T, **«»ffiO»fPJC^^TBiWr 

5. H14^*^ffi^Jg(D»j^^^1-7D-5 1 ^-hT s $) 
YH0-1/4 (Sa + 2S i j 
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